Abstract-To find the diagnostic spatial frequency information in different painting styles (cubism, impressionism and realism), we have compared sensitivity (d ) in distinguishing signal (subject of the painting) from noise with normal, high-pass and low-pass filtered images at long (150 ms) and short (30 ms) exposure.
INTRODUCTION
The notion that art exploits the Gestalt grouping principles is not new (Arnheim, 1956; Gombrich, 1973; Penrose, 1973) . Grouping can occur in dimensions other than 'form space', e.g. 'colour space' or 'motion space'. Ramachandran and Hirstein (1999) proposed that enhancement of features that deviate from average (peak shift effect), and grouping of these features, constitute two fundamental laws of aesthetic experience.
Enhancement of features results from extracting 'features contrast' and discarding redundant and non-essential information. The aphorism 'more is less in art' expresses the concept that the aesthetic experience in painting comes from 'forcing' the visual system to use critical and degraded information in defining the visual form, and treating the (non-crucial) rest as 'noise'. The noise effect of non-crucial features is to distract the viewer from extracting the essential attributes and linking them through grouping operations.
Both physiological and psychophysical research suggests that enhancement of features arises through detection of 'features contrast' in several domains: luminance, orientation and motion. Nothdurft (1991 Nothdurft ( , 1992 Nothdurft ( , 1993 extensively studied the extraction of features contrast in the orientation domain. He found that saliency of a particular line element is related to the local difference in orientation. The larger the orientation difference between the target and surround, the more salient the target. For example, a vertical line amongst lines tilted at 45
• is easily found, while a line at 50
• among 45
• lines is not particularly salient and requires scrutinizing search for detection. The neural bases underlying extraction of features contrast in the orientation domain have also been investigated. Knierim and van Essen (1992) showed that the response to a target in the classical receptive field (CRF) in V1 is suppressed by similar elements in the surround, suggesting dependent coding of these elements. The amount of suppression increases as target-distractor similarity increases. Large surround suppression renders the target less salient and the search difficult, whereas with small or no suppression the target is salient and pops-out. Other authors (Akasaki et al., 2002; Allman et al., 1991; Chen et al., 2005; Jones et al., 2001; Kastner et al., 1997; Lamme, 1995; Walker et al., 1999) have suggested that the differential expression of the suppressive surround effect due to the presence of orientation/direction contrast between elements in the classical and non-classical receptive field might be a neuronal correlate in the primary visual cortex of pop-out.
If, on the one hand, detection of features contrast allows isolation of the relevant features and discard of non-crucial information, grouping operations, on the other hand, allows binding together of the crucial features in the image. The way in which the visual system binds together elements on the basis of the 'feature contrast' is known as the 'binding problem '. Field et al. (1993) and other authors (Kapadia et al., 1995) showed that efficiency in grouping of segregated line segments into elongated configurations depends on relative alignment, distance, angle, and axial offset of these segments. Remarkably, facilitatory contextual interactions between neurons in V1 results from the same factors.
In summary, there is both psychophysical and neurophysiological evidence that the final percept of a figure segregated from the background arises from grouping, which depends on mutual enhancement of similar features, and segregation, which depends on how far similar features inhibit each other (Lamme, 2004; Roelfsema et al., 2002) . The neural basis underlying the balance between segmentation and grouping has been extensively investigated in electrophysiological studies with human subjects (Caputo and Casco, 1999; Casco et al., 2004 Casco et al., , 2005 .
